ally by a network of Supranational Reference Laboratories (SRL) set up by the World Health Organization (WHO) and the International Union against Tuberculosis and Lung Disease (IUATLD) in 1994 (7) . The network comprises 20 reputable laboratories, located on five continents, and assures interlaboratory quality control of drug susceptibility testing within the network by ensuring uniformity and reproducibility of results obtained and their international comparability. Reference panels of strains of Mycobacterium tuberculosis are regularly distributed among the network laboratories by the coordinating laboratory, the National Reference Centre for Tuberculosis (NRCT) of the Laboratory Centre for Disease Control in Ottawa, Ontario, a WHO Collaborating Centre for Tuberculosis Bacteriology Research . The analysis of results obtained after three rounds of proficiency within the SRL network suggested that, at least for isoniazid and rifampin , reliable results can be obtained and compared internationally.
As part of its recently renewed mandate, the NRCT has begun coordinating a proficiency testing program of TB drug susceptibility testing within the Network of Provincial Public Health TB Laboratories in Canada, integrating this program with the proficiency testing conducted through the SRL network. This report summarizes the results obtained from the first round of national proficiency testing ofTB drug resistance results , undertaken in 1996. round of testing, and one of the provinces was represented by two laboratories. Each site received an identifier known only to the individual laboratory and NRCT. The cultures were identified with randomly chosen numbers that varied from site to site. The culture panel included three pairs of drug suscepti ble isolates -one of which was reference strain H37Rv -and seven pairs of drug-resistant isolates encompassing some of the most commonly encountered resistance marker combinations , ie, two pairs of streptomycin-resistant isolates, two pairs of isoniazid/streptomycin-resistant isolates, two pairs of isoniazid/streptomycin/ethambutol-resistant isolates and one pair of isoniazid/streptomycin/rifampin/pyrazinamide-resistant isolates. All laboratories used the proportion method-based radiometric BACTEC 460 (Becton Dickinson Diagnostic Systems, Maryland) procedure. All laboratories were to adhere strictly to the detailed procedures described in the BACTEC 460 product and procedures manual. All laboratories used the same concentrations of isoniazid, rifampin and pyrazinamide: 0.1 ,ug/mL, 2.0 ,ug/mL and 100.0 ,ug/mL, respectively. The concen- CAN tration used for streptomycin was 2.0 ,ug/mL at all sites, except two where 4.0 ,ug/mL and 6.0 ,ug/mL were used. The concentrations used for ethambutol varied from 2.5 ,ug/mL to 7.5 ,ug/mL. Results were to be interpreted by the participating laboratories as described in the BACTEC manual. Cultures were classified as resistant or susceptible. Laboratories reported results to the NRCT for collation and analysis. The sample size of 20 cultures was determined to yield a significance level of alpha equal to 0.05, allowing the detection of a true difference between laboratory methods with a power of 90%. Results from all laboratories were compared with the judicial results obtained in the first round of testing within the WHO/IUATLD SRL Network, specifically the agreement of the majority of the participating laboratories which was considered the 'gold standard'.
A program for Bayesian analysis designed with Lotus 123 version 4 (Lotus Development Corporation, Massachusetts) was used to interpret the data . This analysis yields values for sensitivity, specificity and efficiency, as well as predictive values for resistance and susceptibility (8) . Intralaboratory agreement between duplicate cultures was expressed as percentage reproducibility. Results were mailed to the participating laboratories.
RESU LTS
Streptomycin: Figure 1 shows the overall analysis of the proficiency testing resu lts for streptomycin. Average specificity of testing and, consequently, average predictive value for resistance were 100%. Average sensitivity of testing was 89% (range 43% to 1 00%), and average predictive value for susceptibility was 79% (43% to 100%). Average efficiency was 92% (60% to 100%), and average reproducibility 98% (80% to 100%). Isoniazid: figure 2 shows the overall analysis of the proficiency testing results for isoniazid. Average specificity of testing was 98% (89% to 100%) and the average predictive value for resistance was 98% (90% to 1 00%). Average sensitivity of testing was 99% (90% to 100%), and the average predictive value for susceptibility was 99% (91% to 100). Average efficiency was 99% (94% to 1 00%) and average reproducibility was 98% (80% to 100%). Rifampin: Figure 3 shows the overall analysis of the proficiency testing results for rifampin. Average specificity of testing was 98% (93% to 1 00%), and average predictive value for resistance was 90% (67% to 100%). Average sensitivity of testing was 93% (50% to 100%), and average predictive value for susceptibility was 98% (89% to 100%). Average efficiency was 97% (89% to 1 00%), and average reproducibility was 95% (60% to 100%). Ethambutol: Figure 4 shows the overall analysis of the proficiency testing results for ethambutol. Average specificity of testing was 99% (93% to 100%) , and average predictive value for resistance was 97% (75% to 100%). Average sensitivity of testing was 82% (0% to 1 00%) and average predictive value for susceptibility was 96% (80% to 1 00%). Average efficiency was 96% (80% to 100%), and average reproducibility was 96% (60% to 100%). Pyrazinamide: Figure 5 shows the overall analysis of the proficiency testing results for pyrazinamide. Average specificity of testing and consequently the average predictive value for resistance were 100%. Average sensitivity of testing was 65% (0% to 100%), and average predictive value for susceptibility was 92% (80% to 100%). Average efficiency was 93% (80% to 100%), and average reproducibility was 97% (80% to 100%). 
CONCLUSIONS
Drug susceptibility results obtained in the first round of proficiency testing within the national network of TB laboratories show that the highest sensitivity and specificity levels were reached in the testing of isoniazid and rifampin, the two drugs that define MDRTB today. The sensitivity of the testing was lower for streptomycin and ethambutol, and lowest for pyrazinamide. Some of the discrepancies seen in the latter results could be due to changes in the critical drug concentrations used in some of the network laboratories. It is worth noting that the specificity of testing was uniformly high for all five drugs tested. The average values for sensitivity and specificity, predictive values for susceptibility and resistance as well as efficiencies were not significantly different from those obtained in the first round of proficiency testing within the WHO/!UATLD SRL network. Thus, the average drug susceptibility testing of M tuberculosis in public health laboratories in Canada compares well with that of some of the most reputable TB laboratories worldwide. Resistance to isoniazid and rifampin is detected with a high degree of proficiency across the country, a circumstance that augurs well for the success of MDRTB surveillance and TB control in canada.
